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ABSTRACT: 

PURPOSE: To form a coating film on the surface of a dielectric for reducing 
influences to the reflection of microwaves , sufficiently suppressing secondary 
electron discharge from the surface of a dielectric disk and easily confirming 
the presence/absence of films. 

CONSTITUTION: On the surface of the dielectric, only a part facing to the 
central part of a long side in the rectangle of a rectangular waveguide 1 is 
coated 5 with the thin films of t itanium nitride, titanium oxide and chronium 
oxide, etc. Since the part facing to the central part of the long side in the 
rectangle of the rectangular waveguide 1 with intensive high frequency electric 
fields perpendicular to a dielectric disk 3 is coated 5 with those thin films, 
it can be expected to sufficiently decrease the secondary electron discharge 
from the surface of the dielectric disk. Since the other parts are not coated 
with the thin films, the influences of the microwave reflection caused by the 
thin films are weakened and concerning the same reflecting characteristic, the 
maximum allowable thickness of the partially formed coating film 5 is 
increased. Further, since the thin film 5 is partially formed on the surface 
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of the same dielectric, the presence/absence of coating can clearly visually be 
confirmed. ' 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document.has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the airtight RF aperture prepared between the vacuum section and an 
external waveguide in the device using the microwave power of these microwave tubes in the traveling wave tube or the 
microwave tube like a klystron. 
[0002] 

[Description of the Prior Art] The traveling wave tube and a microwave tube like a klystron consist of the electron gun 
which injects an electron beam, a collector supplementary to an electron beam, a microwave amplifier which amplifies 
nicrowave by the interaction with an electron beam, an I/O bond part used as the connection of a microwave amplifier 
ind an external waveguide, etc. In this I/O bond part, the airtightness inside the microwave tube is held and the airtight 
RF aperture for making it penetrate that there is still no loss of microwave is used. In order to make it penetrate, without 
reflecting microwave, the impedance matching of microwave needs to be taken by this airtight RF aperture. 
.0003] Drawin g^ shows the conventional general airtight RF aperture indicated by JP,54-146561,A etc. In drawing, 1 
forms the circular waveguide of two between a rectangular waveguide and its rectangular waveguide 1, and is carrying 
>ut airtight soldering of the dielectric disk of 3 in the middle in a circular waveguide 2. The airtight RF aperture with 
his structure has the following features. 

• Compared with a rectangular waveguide 1, since the waveguide cross section is large, field strength is eased, therefore 
he dielectric disk section 3 can suppress the stress crack of the dielectric by the locaUieat of a dielectric. For this 
eason, permissible microwave_power isjarge. 

• Microwave adjustment can be performed by adjusting the combination of dielectric disk 3 thickness, circular- 
waveguide 2 diameter, and die-length **. For this reason, the small airtight RF aperture of microwave reflection is 
nade. — 

• The dielectric disk section 3 has periphery section soldering structure, and its soldering reinforcement is high by 
Deriphery homogeneity. Moreover, since it is circular, and the homogeneity of a material is good, reinforcement is high 
md an internal defect etc. has [ dielectric disk 3 the very thing and ] few advantages. For this reason, a reliable airtight 

RF aperture is m ade. " = — . 

^0004] When it let the microwave of still bigger power pass in this airtight RF aperture, the small hole opened on the 
front face of the dielectric disk 3, and the trouble which becomes inadequate [ airtightness ] was in it. This small hole 
las the features that to the part 7 which meets the long side center section of the rectangle of a rectangular waveguide 1 
>een, and it is thought as a main cause from the transducer 6 (especially rectangular long side) of the rectangular 
waveguide 1 as shown in drawing 4 , and a circular waveguide 2 that it is based on the collision of the electron 
iccelerated by the RF electric field 8 which enter at right angles to the dielectric disk 3 (high frequency discharge). 

many / as shown in drawing 3 ] Generating of this high frequency discharge is decided by some of rates of the 
secondary electron emission from the dielectric disk front face accompanying an electronic collision with the 
einforcement and the direction of the RF electric field 8. For this reason, the whole dielectric front face was coated 
with the thin films 4, such as titanium nitride, titanium oxide, and chromic oxide, in order to have decreased the 
^condaiy electron emission from a dielectric disk front face, and generating of high frequ ency disch arge is controlled. 

Problem(s) to be Solved by the Invention] Although the whole dielectric front face is coated with thin films, such as 
■i tanium nitr ide, titanium oxide, and chromic oxide, by the conventional airtight high frequency aperture, in order to 
decrease the secondary electron emission from a dielectric disk front face, it is desirable for the thickness of this coating 
film to be fully thick. However, if the thickness of a thin film becomes not much thick, microwave will be reflected by 
:his coating film and the property as a microwave aperture will worsen. For this reason, although the about several 
lanometers film needed to be formed in the whole dielectric front face, without producing reflection of microwave in 
irder to suppress the secondary electron emission from a dielectric disk front face, the trouble that the check of 



. thickness and the check of membranous existence were difficult was during film formation and after formation for the 
very thin film*. 

[0006] It was made in order to cancel the above troubles, and there is little effect to reflection of microwave, and it fully 
suppresses the secondary electron emission from a dielectric disk front face, and this invention aims at the check of 
membranous existence forming the easy coating film in a dielectric front face. 
[0007] 

[Means for Solving the Problem] The airtight RF aper ture concerning this invention forms it in a part of high dielectric 
front face of especially secondary electron generating establishment rather than forms a thin film in the whole dielectric 

front face. ' ^ 

[0008] 

[Function] The airtight RF aperture in this invention coats with a thin film the part which has contributed to secondary 
electron emission greatly while on the front face of a dielectric, and it can expect to fully decrease the secondary 
electron emission from a dielectric disk front face. Into parts other than the part currently greatly committed to 
secondary electron emission, the effect to reflection of microwave decreases by not coating a thin film 
[0009] — 

[Example] One example of this invention is explained about drawing below example 1. As shown in drawing 1 , thin 
films, such as titanium nitride, titanium oxide, and chromic oxide, are made only the part which meets the long side 
center section of" the rectangle of a rectangular waveguide 1 while on the front face of a dielectric coating 5. The 
collision of the electron accelerated by the RF electric field 8 which enter at right angles to the dielectric disk 3 is 
considered to work greatly from a dielectric disk front face to secondary electron emission from the transducer 6 
(especially rectangular long side) of the rectangular waveguide 1 as shown in drawing 4 , and a circular waveguide 2. 
For this reason, it is expectable to fully dec rease t he seco ndary electron emission from a dielectric disk front face by 
making a thin film the part 7 which meets the strong lojig side center section of the rectangle of a rectangular waveguide 
1 of the RF electric field 8 containing at right angles to the dielectric disk 3 coating 5. The maximum-permissible 
thickness of the coating film 5 which the effect of the microwave reflection by the thin film became weaker (a reflection 
property becomes good), and was partially formed in the same reflection property is made increased to parts other than 
the part which meets the long side center section of the rectangle of a rectangular waveguide by not coating a thin film. 
Furthermore, since a thin film 5 is partially formed on the same dielectric front face, the existence of coating can check 
clearly visually. 
[0010] 

[Effect of the Invention] As mentioned above, according to this invention, secondary electron emission is effective in 1 1 
what is fully decreased and the existence of coating can check clearly visually to a top with little effect to reflectio n of // 
microwave being obtained by having formed it in a part of high dielectric front face of especially secondary electron ' ' 
generating establishment rather than having formed a thin film in the whole dielectric front face. 



[Translation done.] 



